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'DWDEDVH 'HVLJQ DQG 0DQDJHPHQW
&DURO 7HQRSLU
/LEUDULDQV KDYH XVHG RQOLQH ELEOLRJUDSKLF GDWDEDVH VHDUFKLQJ IRU ZHOO RYHU D
GHFDGH *RRG VHDUFKHUV DUH IDPLOLDU ZLWK WKH FRQWHQW DQG FKDUDFWHULVWLFV RI LQGL
YLGXDO GDWDEDVHV VXFK DV (5,& RU &KHPLFDO $EVWUDFWV DQG ZLWK WKH RQOLQH
V\VWHP HJ ',$/2* RU %56 DQG WKH FRPPDQGV WKDW DUH QHHGHG WR VHDUFK HDFK
GDWDEDVH 6HDUFKHUV PXVW DOVR KDYH DQ XQGHUVWDQGLQJ RI KRZ GDWDEDVHV DUH FUHDWHG
DQG VWUXFWXUHG KRZ WKH\ DUH SURFHVVHG E\ WKH RQOLQH V\VWHP
V FRPSXWHU WR HQDEOH
VHDUFKLQJ DQG ZKDW DFWXDOO\ KDSSHQV ZKHQ D GDWDEDVH LV VHDUFKHG 7KLV FKDSWHU
IRFXVHV RQ WKHVH LVVXHV &KDSWHU  GLVFXVVHV VSHFLILF GDWDEDVHV DQG V\VWHPV
'DWDEDVHV
7KHUH DUH PDQ\ GHILQLWLRQV RI GDWDEDVH LQ D EURDG VHQVH RQOLQH GDWDEDVHV
VXFK DV WKRVH XVHG E\ OLEUDULHV DUH PHUHO\ FROOHFWLRQV RI UHODWHG LQIRUPDWLRQ
PDGH VHDUFKDEOH RQ FRPSXWHU 7KHVH FROOHFWLRQV DUH PRVW RIWHQ UHODWHG E\ VXEMHFW
HJ LQIRUPDWLRQ DERXW HGXFDWLRQ RU DERXW FKHPLVWU\ E\ W\SH RI LQIRUPDWLRQ
HJ ERRNV GLVVHUWDWLRQV MRXUQDO DUWLFOHV RU E\ LVVXLQJ DJHQF\ HJ PDWHULDOV
FUHDWHG E\ WKH 86 *RYHUQPHQW 3ULQWLQJ 2IILFH
$ PDMRULW\ RI WKH GDWDEDVHV XVHG LQ OLEUDULHV WRGD\ DUH ELEOLRJUDSKLF DOVR
FDOOHG LQGH[LQJDEVWUDFWLQJ GDWDEDVHV %LEOLRJUDSKLF GDWDEDVHV SURYLGH FLWDWLRQV
WR OLWHUDWXUH MXVW DV SULQWHG LQGH[LQJ WRROV GR 6RPHWLPHV DEVWUDFWV DUH DOVR
DYDLODEOH %LEOLRJUDSKLF GDWDEDVHV VHUYH DV SRLQWHUV WR ERRNV DUWLFOHV SURFHHG
LQJV UHVHDUFK UHSRUWV RU DXGLRYLVXDO PDWHULDOV WKH XVHU PXVW WKHQ ORFDWH WKH IXOO
GRFXPHQW UHIHUUHG WR LQ WKH ELEOLRJUDSKLF FLWDWLRQV MXVW DV KH RU VKH PXVW ORFDWH
WKH ERRNV LQ WKH OLEUDU\ DIWHU VHDUFKLQJ WKH OLEUDU\ FDWDORJ 2QOLQH FLWDWLRQV DUH
RIWHQ FDOOHG GRFXPHQW VXUURJDWHV RU GRFXPHQW UHSUHVHQWDWLRQV EHFDXVH WKH\
VXEVWLWXWH IRU RU GHVFULEH WKH DFWXDO GRFXPHQW
$ W\SLFDO ELEOLRJUDSKLF GDWDEDVH LV FRPSRVHG RI IURP  WR RYHU , PLOOLRQ
LQGLYLGXDO UHFRUGV ZKLFK DUH VXUURJDWHV WR WKH FRUUHVSRQGLQJ GRFXPHQWV )LJXUH
 LV DQ H[DPSOH RI UHFRUGV IURP WZR GDWDEDVHV WKDW DUH DYDLODEOH RQ WKH
',$/2* VHDUFK VHUYLFH (DFK UHFRUG LV PDGH XS RI D VHULHV RI ILHOGV UHSUHVHQWLQJ
RQH SLHFH RI LQIRUPDWLRQ GHVFULELQJ VRPH SDUWLFXODU DVSHFW RI D GRFXPHQW 7KH ILUVW
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6WHP 6HPLQDU 3DOR $OWR &DOLI ',$/2* ,QIRUPDWLRQ 6HUYLFHV  5HSULQWHG E\ SHUPLVVLRQ
)LJXUH  %LEOLRJUDSKLF UHFRUGV
UHFRUG LQ )LJXUH  KDV WHQ ILHOGVWLWOH MRXUQDO QDPH FROODWLRQ \HDU RI SXEOLFD
WLRQ &2'(1 VSHFLDO IHDWXUHV HJ LOOXVWUDWLRQ JHRJUDSKLF FRGH JHRJUDSKLF
ORFDWLRQ FDSWLRQV DQG GHVFULSWRUV 7RJHWKHU WKHVH ILHOGV SURYLGH D VXUURJDWH RI WKH
RULJLQDO GRFXPHQW
)LHOGV DUH RIWHQ GLYLGHG LQWR VXEILHOGV GLVFUHWH LWHPV RI LQIRUPDWLRQ ZLWKLQ
DQ\ JLYHQ ILHOG ,Q WKH FROODWLRQ ILHOG IRU H[DPSOH WKHUH DUH VXEILHOGV IRU YROXPH
QXPEHU LVVXH QXPEHU SDJLQDWLRQ DQG PRQWK RI SXEOLFDWLRQ 7KH GHVFULSWRU ILHOG
LQ WKLV H[DPSOH KDV WZR LQGLYLGXDO GHVFULSWRUV HDFK RI ZKLFK FDQ EH FRQVLGHUHG
D VXEILHOG RI WKH PDMRU GHVFULSWRU ILHOG 6XEILHOGV PD\RU PD\ QRW EH VHDUFKDEOH
 $UUDQJHPHQW DQG 5HWULHYDO RI ,QIRUPDWLRQ
RQOLQH GHSHQGLQJ RQ WKH GHFLVLRQ PDGH E\ WKH GDWDEDVH SURGXFHU DQG RQOLQH
YHQGRU
6XEILHOGV PD\ EH EURNHQ GRZQ LQWR GDWD HOHPHQWV WKH VPDOOHVW VHDUFKDEOH XQLW
ZLWKLQ D GDWDEDVH UHFRUG (DFK ZRUG LQ WKH WLWOH DEVWUDFW GHVFULSWRU RU LGHQWLILHU
ILHOGV PD\ EH D VHSDUDWH GDWD HOHPHQW RU NH\ZRUG ZKHQ HDFK FDQ EH VHDUFKHG
LQGLYLGXDOO\
2WKHU W\SHV RI GDWDEDVHV DUH XVHG OHVV IUHTXHQWO\ LQ OLEUDULHV EXW WKHLU DYDLO
DELOLW\ DQG XVH DUH LQFUHDVLQJ HDFK \HDU )XOOWH[W GDWDEDVHV SURYLGH FRPSOHWH
DUWLFOHV RU ERRNV RQOLQH LQVWHDG RI PHUHO\ D VXUURJDWH ,Q PRVW RQOLQH V\VWHPV
WKH FRPSOHWH GRFXPHQW H[FHSW JUDSKLFV FDQ EH VHDUFKHG DQG UHWULHYHG RQOLQH
)XOO WH[WV RI PRVW 86 OHJDO VWDWXWHV PDQ\ SRSXODU PDJD]LQHV VHYHUDO HQF\FOR
SHGLDV DQG DVVRUWHG MRXUQDOV DQG WH[WERRNV DUH QRZ DYDLODEOH RQOLQH )LJXUH 
LV DQ H[DPSOH RI WZR VKRUWHQHG UHFRUGV IURP WZR IXOO WH[W GDWDEDVHV
1XPHULF RU VWDWLVWLFDO GDWDEDVHV SURYLGH GLIIHUHQW W\SHV RI QXPHULF GDWD LQ
FOXGLQJ FHQVXV GDWD ILQDQFLDO LQIRUPDWLRQ HFRQRPLFODERU GDWD SK\VLFDO RU
FKHPLFDO SURSHUWLHV DQG WKH OLNH 6RPH RQOLQH V\VWHPV DOORZ WKLV GDWD WR EH
PDQLSXODWHG WR FUHDWH VXFK WKLQJV DV IRUHFDVWLQJ UHSRUWV 7KH QDWXUH RI WKH GDWD
LQ QXPHULF GDWDEDVHV YDULHV ZLGHO\ EXW )LJXUH  LOOXVWUDWHV RQH W\SLFDO W\SH
DYDLODEOH RQ WKH ',$/2* V\VWHP
5HIHUUDO RU GLUHFWRU\ GDWDEDVHV OHDG WKH XVHU WR D SHUVRQ FRPSDQ\ RU SURG
XFW 7HOHSKRQH \HOORZ SDJHV GLUHFWRULHV ELRJUDSKLFDO VRXUFHV DQG RWKHU UHIHU
UDO VRXUFHV VXFK DV VRIWZDUH GLUHFWRULHV SHULRGLFDO GLUHFWRULHV DQG GDWDEDVH
GLUHFWRULHV DUH QRZ ZLGHO\ DYDLODEOH RQOLQH )LJXUH  FRQWDLQV D UHIHUUDO GDWD
EDVH LOOXVWUDWLRQ
0RVW RI WKH GDWDEDVHV DYDLODEOH LQ WKH V FRPSXWHUL]HG YHUVLRQV RI
SULQWHG ZRUNV %HJLQQLQJ LQ WKH ODWH V PDQ\ SXEOLVKHUV RI SULQWHG LQGH[
LQJ DQG DEVWUDFWLQJ WRROV EHJDQ XVLQJ FRPSXWHU W\SHVHWWLQJ WR FUHDWH WKHLU
SULQW SURGXFWV &RPSXWHU W\SHVHWWLQJ HQKDQFHG DQG H[SHGLWHG WKH SULQWLQJ
SURFHVV LW DOVR UHVXOWHG LQ D FRPSXWHUUHDGDEOH PDJQHWLF WDSH YHUVLRQ RI WKH
ZRUN 7KLV YHUVLRQ ZKHQ ORDGHG RQWR D FRPSXWHU ZLWK DSSURSULDWH VHDUFKLQJ
VRIWZDUH SURYLGHG D SRWHQWLDO VRXUFH RI H[WUD LQFRPH WR WKH GDWDEDVH SUR
GXFHU E\ DOORZLQJ HQKDQFHG VHDUFK DQG UHWULHYDO DQG ZLGHU GLVWULEXWLRQ RI WKH
SURGXFW
0DQ\ W\SHV RI SXEOLVKHUV QRZ PDNH WKHLU SURGXFWV DYDLODEOH DV RQOLQH GDWD
EDVHV *RYHUQPHQW DJHQFLHV SURIHVVLRQDO VRFLHWLHV ODUJH IRUSURILW SXEOLVKLQJ
ILUPV VPDOO HQWUHSUHQHXULDO SXEOLVKHUV DQG DFDGHPLF LQVWLWXWLRQV DOO FUHDWH GDWD
EDVHV
7\SLFDOO\ GDWDEDVHV DUH OHDVHG IURP SXEOLVKHUV E\ RQOLQH YHQGRUV VXFK DV
',$/2* RU %56 DOVR FDOOHG RQOLQH V\VWHPV RU KRVWV ZKR PDNH WKH GDWDEDVHV
DYDLODEOH IRU VHDUFKLQJ 7KH YHQGRU KDV D FRPSXWHU RU FRPSXWHUV PDVVLYH
DPRXQWV RI GLVN VWRUDJH DQG VRIWZDUH IRU PDNLQJ GDWDEDVHV DYDLODEOH IRU VHDUFK
LQJ 7KH YHQGRUV DOVR WDNH UHVSRQVLELOLW\ IRU PDUNHWLQJ WKH VHUYLFHV ELOOLQJ
FOLHQWV DQG PDNLQJ DUUDQJHPHQWV ZLWK WHOHFRPPXQLFDWLRQV QHWZRUNV WKDW DUH
XVHG E\ VHDUFKHUV WR DFFHVV RQOLQH V\VWHPV RYHU WKH WHOHSKRQH OLQHV 'DWDEDVH
SURGXFHUV DUH UHVSRQVLEOH IRU WKH FRQWHQW RI WKHLU GDWDEDVHV ZKLOH PRVW RQOLQH
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%ODFN 0RQGD\ KDYH QRa SUDFW,FDOO\ FOLPEHG EDFN WR ZKHUH WKH\ ZHUH EHIRUH
WKH FaDVK :OO RN\R OHDG WKH ZD\ GRZQ QH[W WLPH GUDJJLQJ WKH ZKROH ZRUOG
aOWK ,W" 1RW OLNHO\ 7KH -DSDQHVH PDUNHW LV QRW DV RYHUYDOXHG DV \RX PD\
W K  QN 
:KDW
V WKH H9GHQFH \RX DVN" -DSDQ
V HFRQRP\ LV ERRPLQJ \HW
LQIODWLRQ UHPDLQV DW aKDW $PHULFDQV aRXOG FRQVLGHU D VDWLVI\LQJ FUHHS
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PRUH DQG PRUH GDWDEDVHV KDYH EHHQ FUHDWHG H[SUHVVO\ IRU WKH RQOLQH PDUNHW
UDWKHU WKDQ DV E\SURGXFWV RI D SULQW WHFKQRORJ\ &UHDWLQJ D GDWDEDVH FDQ EH D
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RI WKH LQWHOOHFWXDO ZRUN DV ZHOO DV ZLWK IRUPDWWLQJ LVVXHV 'DWDEDVH GHVLJQ
GHFLVLRQV FDQ EH GLYLGHG LQWR WKHVH WZR PDMRU DUHDV O FUHDWLRQ LQWHOOHFWXDO
GHFLVLRQV DQG  LPSOHPHQWDWLRQ VRIWZDUHUHODWHG RU VWUXFWXUDO GHFLVLRQV
&DURO 7HQRSLU 
',5(&725<(DFK UHFRUG LQ D GLUHFWRU\ GDWDEDVH JLYHV IDFWXDO LQIRUPDWLRQ
DERXW FRPSDQLHV RUJDQL]DWLRQV SURGXFWV HWF
)LOH  	 %  'XQV 0DUNHW ,GHQWLILHUV &RS U   	
81,9(56,7< 3$7(176 ,1& )XOO I L Q DQF L D /V DYDLODEOH
 3267 52$' ($67
32 %2; 
:(673257 &7 
7(/(3+21( a
)$,5),(/' &2817< 606$  125:$/.&211
%86 U 1(66 3$7(17 %8< U 1* / , &(16 , 1* 	 /($6 , 1* 0)5 &217$&7 /(16(6
35,0$5< 6,&
6(&21'$5< 6,&
6(&21'$5< 6,&
6(&21'$5< 6,&
6(&21'$5< 6,&
6(&21'$5< 6,&
<($5 67$57('
6$/(6 
(03/2<((6 727$/
(03/2<((6 +(5(






3$7(17 2:1(56/(66256
23+7+$/0,& *22'6
5(6($5&+ 	 '937 /$%6
0*+7 	 38% 5(/$7,216
/ U 9(672&. 69&6 ; 63(&
121'85$%/( *22'6

&855(17
<($5
75(1'
<($5
 







6$/(6 *52:7+   
(03/2<0(17 *52:7+  
7+,6 ,6
648$5( )227a*(  5(17('
180%(5 2) $&&28176 
%$1. 3871  75867 2) *5((1

 , &+ ,1&
$&&2817 , 1* ),50 &223(56 	 /<%5$1'
$ +($'48$57(56 /2&$7,21
$ &25325$
,21
$ 38%/,& &203$1<
$ 0,// , 21 '2//$5 ' , 5(&725< &203$1<
'816 180%(5
+($'48$57(5 '816
&25325$7( )$0,/< '816
&+$,50$1
35(6, '(17
9 , &( 35(6 , '(17
9,&( 35(6,'(17
6(&5(7$5<
0$5.(7,1*
23( 5$7 ,216
),1$1&(



0,/(6 / :  &+$,50$1 2) 7+( %2$5'
$/3(57 $ 6 , 35(6,'(17
.2))6.< '$9,'  9,&( 35(6,'(17
0& 3,.( )5$1. 5 , 9,&( 35(6,'(17
52%(57 , V  6(&5(7$5<
6,(*(/ 52%(57 ,  9 3  0$5.(7,1*
)5,$17 5$< - -5 , 9 3  23(5$7,216
0&3,.( )5$1. 5 -5  9 3  ),1$1&(
%$6(
<($5
@  
6RXUFH ',$/2* 6YVWHP 6HPLQXU 3DOR $OWR &DOLI ',$/2* ,QIRUPDWLRQ 6HUYLFHV  5HSULQWHG E\ SHUPLVVLRQ
)LJXUH  5HIHUUDO UHFRUGV
&UHDWLRQ 'HFLVLRQV
$ OLEUDULDQ VHDUFKLQJ D GDWDEDVH LV SUREDEO\ PRUH FRJQL]DQW RI WKH FUHDWLRQ
GHFLVLRQV WKDQ WKH LPSOHPHQWDWLRQ GHFLVLRQV &UHDWLRQ GHFLVLRQV GLUHFWO\ DIIHFW
WKH TXDOLW\ RI WKH PDWHULDO GLVWULEXWHG E\ WKH LQWHUPHGLDU\ WR FOLHQWV /LNH SULQWHG
UHIHUHQFH VRXUFHV GDWDEDVHV PXVW EH HYDOXDWHG IRU FRQWHQW DQG TXDOLW\WZR
WKLQJV WKDW WKH GDWDEDVH SURGXFHU KDV FRQWURO RYHU
 $UUDQJHPHQW DQG 5HWULHYDO RI ,QIRUPDWLRQ
&UHDWLRQ GHFLVLRQV FDQ EH EURNHQ GRZQ LQWR FRQWHQW GHFLVLRQV VWDQGDUGL]D
WLRQ GHFLVLRQV GHFLVLRQV DERXW YDOXHDGGHG ILHOGV DQG TXDOLW\ FRQWURO GHFL
VLRQV 7RJHWKHU WKHVH GHFLVLRQV ZLOO GHWHUPLQH KRZ XVHIXO DQG KRZ UHOLDEOH
D GDWDEDVH LV
&RQWHQW RI D ELEOLRJUDSKLF GDWDEDVH RU D SULQWHG LQGH[ LQYROYHV GHFLVLRQV
RQ ZKDW PDWHULDOV DUH LQGH[HG DQG WR ZKDW H[WHQW $ SXEOLVKHU RI DQ LQGH[LQJ
WRRO PXVW GHFLGH ZKHWKHU WR LQGH[ MXVW MRXUQDOV RU MXVW ERRNV RU WR LQFOXGH
PDWHULDOV VXFK DV UHVHDUFK UHSRUWV GLVVHUWDWLRQV DXGLRYLVXDOV SURFHHGLQJV
JRYHUQPHQW GRFXPHQWV HWF 6RPHWLPHV WKHVH GHFLVLRQV GHILQH WKH QDWXUH RI
WKH ZRUN HJ &RQIHUHQFH 3URFHHGLQJV ,QGH[ RU 'LVVHUWDWLRQ $EVWUDFWV EXW
RIWHQ WKH\ EHFRPH DQ HGLWRULDO SROLF\ 7KH W\SH RI PDWHULDOV UHWULHYHG LQ D
VHDUFK LV RI FRXUVH DQ LPSRUWDQW FRQVLGHUDWLRQ IRU WKH LQWHUPHGLDU\ ZKR
SHUKDSV PXVW VXSSO\ WKH RULJLQDO GRFXPHQWV WR WKH HQG XVHU 7KH SXEOLVKHU RI
D SULQWHG LQGH[ GHFLGHV ZKHWKHU DOO RI WKH W\SHV RI PDWHULDOV LQFOXGHG LQ WKH
SULQW YHUVLRQ ZLOO DOVR EH DYDLODEOH RQOLQH %HFDXVH RI WKH KLJK FRVW RI SULQW
LQJ VRPH RQOLQH GDWDEDVHV LQFOXGH PRUH UHFRUGV RQOLQH WKDQ LQ WKH SULQWHG
FRXQWHUSDUWV ,W LV KHOSIXO IRU WKH VHDUFKHU WR NQRZ XSRQ ZKDW FULWHULD WKLV
VHOHFWLRQ LV EDVHG
.QRZLQJ ZKDW PDWHULDOV DUH LQFOXGHG LQ D GDWDEDVH GRHV QRW WHOO WKH HQWLUH
VWRU\ RI FRQWHQW ,QGH[ DQG GDWDEDVH SURGXFHUV PDNH D GHFLVLRQ DERXW KRZ
FRPSUHKHQVLYHO\ WKH\ FRYHU WKHLU PDWHULDOV 9HU\ IHZ LQGH[LQJDEVWUDFWLQJ WRROV
LQFOXGH UHDO FRYHUWRFRYHU LQGH[LQJ RI MRXUQDOV IRU H[DPSOH 0RVW H[FOXGH
DGYHUWLVHPHQWV OHWWHUV WR WKH HGLWRU DQG RWKHU HSKHPHUDO PDWHULDOV 6RPH SUR
GXFHUV VHOHFWLYHO\ FKRRVH DUWLFOHV IURP D QXPEHU RI MRXUQDOV ZKLOH RWKHUV LQ
FOXGH DOO DUWLFOHV IURP D OLVW RI MRXUQDOV 6HOHFWLRQ FDQ EH EDVHG RQ VXEMHFW PDWWHU
OHQJWK RI WKH DUWLFOHV RU TXDOLW\ 0DQ\ GDWDEDVHV FRQFHQWUDWH RQ (QJOLVK ODQ
JXDJH PDWHULDOV RQO\ )LJXUH  LV DQ H[DPSOH RI VRPH FRQWHQW GHFLVLRQV RI RQH
GDWDEDVH SURGXFHU
6WDQGDUGL]DWLRQ LV DQ LVVXH WKDW PD\ QRW EH QRWLFHG LQ D SULQWHG WRRO EXW
EHFRPHV PXFK PRUH FUXFLDO LQ DQ RQOLQH SURGXFW EHFDXVH RQOLQH VHDUFKLQJ LV D
OLWHUDO SURFHVV 7KDW LV FRPSXWHUV FDQQRW WKLQN RU PDNH HGXFDWHG DVVXPSWLRQV
7KH RQOLQH V\VWHP
V VRIWZDUH PDWFKHV D VWULQJ RI FKDUDFWHUV WKDW WKH VHDUFKHU
LQSXWV DV D VHDUFK WHUP 0RVW VRIWZDUH RQ WKH PDMRU RQOLQH V\VWHPV LV QRW
VRSKLVWLFDWHG HQRXJK WR FDWFK VSHOOLQJ YDULDWLRQV HJ WR UHFRJQL]H WKH GLIIHU
HQFH EHWZHHQ /DERXU DQG /DERU RU YDULDWLRQV LQ IRUPDW ,Q WKHVH FDVHV LW
LV WR WKH VHDUFKHU
V DGYDQWDJH WR KDYH WKH FRQWHQWV RI WKH GDWDEDVH DV VWDQGDUGL]HG
DV SRVVLEOH 1RQVXEMHFW ILHOGV WKDW D SXEOLVKHU FDQ FRQWURO DW WKH FUHDWLRQ VWDJH
LQFOXGH GDWHV -DQXDU\  YV  SODFHV &KLFDJR ,/ YV &KLFDJR QDPHV
-RQHV -RKQ % YV -RQHV -% DEEUHYLDWLRQV DVVRF YV DVVRFLDWLRQ DQG VSHOOLQJ
6RPH VRIWZDUH IHDWXUHV DLG WKH VHDUFKHU GHDOLQJ ZLWK QRQVWDQGDUGL]HG GDWDEDVH
FRQWHQW 7KHVH DUH GLVFXVVHG EHORZ
$ UHODWHG FRQWHQW GHFLVLRQ LV WKDW RI YDOXHDGGHG ILHOGV 9DOXHDGGHG ILHOGV
LQFOXGH DQ\WKLQJ DGGHG WR WKH EDVLF ELEOLRJUDSKLF UHFRUG WR DLG UHWULHYDO RU
HQKDQFH WKH PDWHULDO UHWULHYHG 7\SLFDO YDOXHDGGHG ILHOGV LQ D ELEOLRJUDSKLF
GDWDEDVH LQFOXGH GHVFULSWRU WHUPV DEVWUDFWV DQG FRGHV &RGHV PLJKW UHSUHVHQW
&DURO 7HQRSLU 
(GLWRULDO 3ROLF\
7KH HGLWRULDO SROLF\
 RI VD LV EDVHG RQ WKUHH FULWHULD LQFOXVLYHQHVV WR DEVWUDFW WKH HQWLUH UDQJH RI VRFLRORJLFDO
MRXUQDOV DQG WKRVH LQ UHODWHG GLVFLSOLQHV LUUHVSHFWLYH RI ODQJXDJH RI SXEOLFDWLRQ VYVWHPDXFLU\ZV DEVWUDFW
IXOO\ HYHU\ FRUH VRFLRORJLFDO MRXUQDO DQG VHOHFW IURP UHODWHG MRXUQDOV WKRVH DUWLFOHV GLUHFWO\ SHUWLQHQW WR VRFLRORJ\
DQG WKRVH ZULWWHQ E\ VRFLRORJLVWV DQG FRQWLQXLW\WR DEVWUDFW MRXUQDOV LQ FKURQRORJLFDO VHTXHQFH RI WKHLU
SXEOLFDWLRQ ZKHQHYHU SRVVLEOH
2Q WKH EDVLV RI WKH DERYH FULWHULD WKUHH WYSHV RI MRXUQDOV KDYH EHHQ GLVWLQJXLVKHG LQ WKH IROORZLQJ RUGHU
RI SULRULW\
7YSU -  MRXUQDOV SXEOLVKHG E\ VRFLRORJLFDO DVVRFLDWLRQV JURXSV IDFXOWLHV DQG LQVWLWXWHV DQG SHULRGLFDOV FRQ
WDLQLQJ WKH WHUP VRFLRORJ\ LQ WKHLU WLWOHV
U?SO
   MRXUQDOV IURP VXFK UHODWHG DUHDV DV DQWKURSRORJ\ HFRQRPLFV HGXFDWLRQ PHGLFLQH FRPPXQLW\
GHYHORSPHQW SKLORVRSK\ VWDWLVWLFV SROLWLFDO VFLHQFH HWF DQG
?

  FMRXPDOV IURP WKH KXPDQLWLHV DQG MRXUQDOV RI JHQHUDO FLUFXODWLRQ ZKHUHLQ VFKRODUV DQG OD\PHQ SXE
OLVK GLVFXVVLRQV RU FULWLFLVPV RI VRFLRORJ\ DQG VRFLRORJLFDO WRSLFV
5HFRUGV LQ 6RFLRORJLFDO $EVWUDFWV FRQVLVW RI
OHVV WKDQ
 MRXUQDO DUWLFOHV ZLWK DEVWUDFWV RQOLQH VLQFH 
 FRQIHUHQFH SDSHUV  FLWDWLRQV DQG LQGH[ HQWULHV RQO\ RQOLQH SULQW
SURGXFW FRQWDLQV FLWDWLRQV LQGH[ HQWULHV DQG DEVWUDFWV
 SULQW LVVXHV RQO\  IRUZDUG FLWDWLRQV DQG
DEVWUDFWV SULQW DQG RQOLQH
  KRRNV 82  FLWDWLRQV DQG LQGH[ HQWULHV
6RXUFH 6RFLRORJLFDO $EVWUDFWV 6DQ 'LHJR &DOLI
)LJXUH  (GLWRULDO SROLF\ RI D GDWDEDVH SURGXFHU
WD[RQRPLF IDPLOLHV VXEMHFW FODVVLILFDWLRQ QXPEHUV 6WDQGDUG ,QGXVWULDO &ODVVLIL
FDWLRQ FRGHV HWF
7KH QXPEHU DQG TXDOLW\ RI WKH YDOXHDGGHG ILHOGV LQ D SDUWLFXODU GDWDEDVH RIWHQ
VHW LW DSDUW IURP RWKHU GDWDEDVHV LQ WKH VDPH VXEMHFW 7KHVH ILHOGV SURYLGH DGGL
WLRQDO DFFHVV SRLQWV WR LQFUHDVH WKH QXPEHU RI GRFXPHQWV UHWULHYHG 6WDQGDUGL]D
WLRQ RU FRQWURO RI WKHVH ILHOGV KHOSV LPSURYH SUHFLVLRQ DQG UHFDOO E\ LPSRVLQJ D
FRQVLVWHQW YRFDEXODU\ RQ DOO UHFRUGV LQ WKH GDWDEDVH 7KH YDOXH DQG UROH RI
FRQWUROOHG YRFDEXODU\ DUH GLVFXVVHG LQ &KDSWHU 
4XDOLW\ FRQWURO LPSDFWV WKH ZD\ VHDUFKHUV LQSXW VHDUFK WHUPV DQG DIIHFWV WKH
QXPEHU RI FLWDWLRQV UHWULHYHG 7KH VLPSOHVW OHYHO RI TXDOLW\ FRQWURO LV FKHFNLQJ
IRU DQG FRUUHFWLQJ W\SRJUDSKLFDO HUURUV ,I D ZRUG LQ D UHFRUG LV PLVVSHOOHG LW ZLOO
QRW EH UHWULHYHG LQ WKH QRUPDO VHDUFK SURFHVV 6RPH GDWDEDVH SURGXFHUV YHULI\
WKH LQIRUPDWLRQ DW LQSXW ZKLOH RWKHUV ZLOO FRUUHFW HUURUV UHSRUWHG WR WKHP 6LQFH
PDQ\ GDWDEDVHV DUH XSGDWHG RQO\ PRQWKO\ WKHUH PD\ EH TXLWH D ODJ EHWZHHQ
ZKHQ DQ HUURU LV GLVFRYHUHG DQG ZKHQ LW LV FRUUHFWHG &RUUHFWLQJ HUURUV FDQ EH
H[SHQVLYH DOVR
2WKHU W\SHV RI TXDOLW\ FRQWURO DUH PRUH FRPSOH[ (OLPLQDWLQJ RXWGDWHG LQIRU
PDWLRQ DQG YHULI\LQJ WKH DFFXUDF\ RU TXDOLW\ RI WKH DUWLFOHV LQGH[HG DUH IDFWRUV
WKDW JUHDWO\ LPSDFW WKH VHUYLFHV WKDW DUH SURYLGHG ,W LV PRUH H[SHQVLYH IRU D
GDWDEDVH SURGXFHU WR H[HUFLVH WKLV OHYHO RI TXDOLW\ FRQWURO D IDFW WKDW PD\ EH
 $UUDQJHPHQW DQG 5HWULHYDO RI ,QIRUPDWLRQ
UHIOHFWHG LQ WKH SULFH RI WKH TXDOLW\ GDWDEDVH ,I LQIRUPDWLRQ IURP DQ RQOLQH VHDUFK
LV LQDFFXUDWH LV WKH LQWHUPHGLDU\ VXFK DV D FRPSDQ\ WKDW SURGXFHV DQ LQLWLDO
LQGH[ WKH GDWDEDVH SURGXFHU RU WKH RQOLQH YHQGRU UHVSRQVLEOH" 7KLV LVVXH RI
OLDELOLW\ LV H[SHFWHG WR DULVH LQFUHDVLQJO\ DV WKHUH LV PRUH UHOLDQFH RQ RQOLQH
VRXUFHV DQG DV LQWHUPHGLDULHV FKDUJH IRU RQOLQH VHDUFKHV
,PSOHPHQWDWLRQ 'HFLVLRQV
)LOH 6WUXFWXUHV
:KHQ WKH PDJQHWLF WDSH RI D GDWDEDVH LV UHFHLYHG E\ WKH RQOLQH YHQGRU IURP WKH
GDWDEDVH SURGXFHU WKH GDWDEDVH PXVW EH SURFHVVHG RU ORDGHG RQWR WKH YHQ
GRU
V FRPSXWHU (DFK UHFRUG LV VWRUHG LQ DFFHVVLRQ QXPEHU RUGHU LQ ZKDW LV FDOOHG
WKH OLQHDU VHTXHQWLDO RU XQLW UHFRUG ILOH )LJXUH  FRXOG EH WZR UHFRUGV LQ WKH
OLQHDU ILOH RI RQH GDWDEDVH
,I WKH OLQHDU ILOH ZDV WKH RQO\ ZD\ UHFRUGV ZHUH VWRUHG LQ DQ RQOLQH V\VWHP
VHDUFKLQJ ZRXOG EH GRQH VHTXHQWLDOO\ E\ KDYLQJ WKH FRPSXWHU ORRN DW HDFK
UHFRUG LQ WXP OLNH ORRNLQJ IRU D SDUWLFXODU VRQJ RQ D FDVVHWWH WDSH ,Q D VHTXHQ
WLDO GDWDEDVH VHDUFK WKH V\VWHP ZRXOG ORRN IRU D JLYHQ VWULQJ RI FKDUDFWHUV
FKDUDFWHUE\FKDUDFWHU WKURXJK HDFK UHFRUG LQ D GDWDEDVH 6XFK VHTXHQWLDO VFDQ
QLQJ LV SRVVLEOH DQG VRPH VRIWZDUH IRU FUHDWLQJ VPDOO LQKRXVH GDWDEDVHV ZRUNV
WKLV ZD\ EXW LW ZRXOG EH YHU\ WLPH FRQVXPLQJ LQ D ODUJH GDWDEDVH ,PDJLQH
VHDUFKLQJ IRU WKH WHUP OLEUDU\ LQ WKH SULQWHG (5,& LQGH[HV 5HVRXUFHV LQ
(GXFDWLRQ DQG &XUUHQW ,QGH[ WR -RXUQDOV LQ (GXFDWLRQ E\ VWDUWLQJ DW WKH ILUVW
FKDUDFWHU LQ WKH ILUVW UHFRUG DQG FRQWLQXLQJ WR VFDQ HDFK RI WKH  WR 
FKDUDFWHUV SHU UHFRUG LQ DOO RI WKH FORVH WR D PLOOLRQ HQWULHV
,QVWHDG RI UHO\LQJ RQ VHTXHQWLDO VFDQQLQJ RI WKH OLQHDU ILOH LW LV PRUH HIILFLHQW
ZLWK WRGD\
V VWLOOOLPLWHG FRPSXWHU WHFKQRORJ\ WR KDYH WKH FRPSXWHU FUHDWH D
VHSDUDWH ILOH WKDW VWRUHV MXVW WKH VHDUFKDEOH GDWD HOHPHQWV IURP HDFK UHFRUG ZLWK
SRLQWHUV EDFN WR WKH DSSURSULDWH XQLW UHFRUG LQ WKH OLQHDU ILOH 
,Q PRVW RQOLQH V\VWHPV WRGD\ VXFK LQYHUWHG ILOHV RU LQGH[HV DUH GHULYHG IURP
WKH OLQHDU ILOH ZKHQ WKH GDWDEDVH LV ORDGHG E\ WKH RQOLQH YHQGRU 6RPH V\VWHPV
PDLQWDLQ PRUH WKDQ RQH LQYHUWHG ILOHVHSDUDWLQJ WKH VXEMHFWUHODWHG ILHOGV LQWR
D GHIDXOW EDVLF LQGH[ 7ZR W\SHV RI LQYHUWHG ILOHV IURP WKH ',$/2* V\VWHP
DUH LOOXVWUDWHG LQ )LJXUH  $Q LQYHUWHG ILOH FDQ EH WKRXJKW RI DV DQ LQGH[ WR WKH
VHDUFKDEOH ZRUGV RU SKUDVHV LQ HDFK UHFRUG LQ D GDWDEDVH (DFK WHUP LV H[WUDFWHG
DXWRPDWLFDOO\ IURP HDFK UHFRUG DQG SODFHG LQ DQ DOSKDEHWLFDOO\ RUGHUHG OLVW (DFK
WHUP LQ WKLV OLVW FRQWDLQV D QXPHULFDO SRLQWHU WR DQRWKHU ILOH WKDW FRQWDLQV LQIRUPD
WLRQ DERXW HDFK WHUP 7KLV LQIRUPDWLRQ W\SLFDOO\ LQFOXGHV WKH DFFHVVLRQ QXPEHU
RI HDFK UHFRUG WKDW FRQWDLQV WKH WHUP WKH ILHOGV ZKHUH WKH WHUP LV IRXQG LQ HDFK
, 6SHFLDOO\ GHVLJQHG FRPSXWHU KDUGZDUH LV EHLQJ GHYHORSHG IRU UDSLG VFDQQLQJ RI FRPSXWHU ILOHV
WKXV PDNLQJ SRVVLEOH VHDUFK DQG UHWULHYDO RI ODUJH GDWDEDVHV ZLWKRXW WKH QHHG RI LQYHUWHG LQGH[HV
$OWKRXJK HDUO\ YHUVLRQV RI WKHVH GDWDEDVH PDFKLQHV DUH QRZ DYDLODEOH WKH\ DUH QRW \HW ZLGHO\
XVHG
&DURO 7HQRSLU 
 ',$/2* DVVLJQVFRQVHFXWLYH $&&(66,21 180%(56 WR DOO UHFRUGV UHFHLYHG
LQ PDFKLQHUHDGDEOH IRUP FUHDWLQJ D /,1($5 )LO( ZKHUH WKH FRPSOHWH
UHFRUGV DUH VWRUHG
 DFFHVVLRQ QXPEHU
3RVWSXUFKDVH FRQVXPHU HYDOXDWLRQV FRPSODLQW DFWLRQV a UHSXUFKDVH
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SURGXFHU DQG RQOLQH YHQGRU WRJHWKHU PDNH FHUWDLQ GHFLVLRQV DERXW WKH GDWDEDVH
VWUXFWXUH ,QGLYLGXDO ILHOGV LQ WKH UHFRUGV DUH GHILQHG 7KH ILHOGV WKDW DUH WR EH
VHDUFKDEOH DUH VR GHVLJQDWHG IRU LQFOXVLRQ LQ WKH LQYHUWHG ILOHV )LHOG WDJV DQG
VXEILHOG GHOLPLWHUV DUH DGGHG WR WKH UHFRUGV 7KH ILHOG WDJV GLIIHUHQWLDWH EHWZHHQ
ILHOGV IRU WKH LQYHUWHG ILOH FUHDWLRQ SURJUDP DQG WHOO ZKHUH RQH ILHOG HQGV DQG WKH
QH[W EHJLQV 6XEILHOG GHOLPLWHUV WHOO WKH SURJUDPV ZKHUH RQH VXEILHOG HQGV DQG
WKH QH[W EHJLQV
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$OWHUQDWLYH ZRUN VFKHGXOHV DUH SRSXODU ZLWK HPSOR\HHV )RU DOWHUQDWLYH
ZRUN RSWLRQV WR IXQFWLRQ HIIHFWLYHO\ WKH PDQDJHU PXVW GHYHORS VSHFLILF
VWUDWHJLHV )OH[LEOH ZRUN VFKHGXOHV FDQ UHVXOW LQ KLJKHU SURGXFWLYLW\ DQG
SRVLWLYH HPS R\HH PRUDOH KH QHZ ZRUN VW\OHV FDQ EH EHQHILFLDO WR WKH
FRPSDQ\ RQ \ ZHQ KH PDQDJHU LV SUHSDUHG WR KDQGOH SRWHQWLDO SUREOHPV 7KH
PDQDJHU PXVW GHYHORS D VWUDWHJ\ WKDW LQFOXGHV KLULQJ SUDFWLFHV ZRUN SODQ
SHUIRUPDQFH JRDOV WUDLQLQJ SURJUDP PDQDJHULDO VXSSRUW DQG RSHQ
FRPPXQLFDW LRQV 7KHUH DUH GLIIHUHQW V\VWHPV RI DOWHUQDW LYH ZRUN VFKHGXO HV
DQG D PDQDJHU PXVW HYDOXDWH WKH DSSURSULDWH V\VWHP IRU KLV ILUP
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0DQ\ FRPSDQLHV DUH DOORZLQJ HPSOR\HHV WR HVWDEOLVK DOWHUQDWLYH ZRUN
VFKHa 7KH FRQFHSW RI IOH[LWLPH LV HQFRXUDJHG WR UHGXFH DEVHQWHHLVP DQG
MREa DQG HQFRXUDJH MRE VDWLVIDFWLRQ DQG SURGXFWLYLW\ )OH[LWLPH
RULJLQDWHG LQ 0XQLFK *HUPDQ\ LQ  $Q H[SHULPHQW UHODWHG WR IOH[WLPH LV
WKH FRPSUHVVHG IRUW\KRXU ZRUN ZHHN 7KH RUJDQ L ]DW L RQ UHFH L YHV WKH EHQHILWV
RI HPSOR\HH VDWLVIDFWLRQ DQG HIIHFWLYHQHVV IURP IOH[LWLPH (PSOR\HHV GHULYH
SHUVRQDO EHQHILWV IURP IOH[LWLPH )OH[LWLPH VKRXOG RQO\ EH DGDSWHG ZKHQ D
FRUUHFW LPSOHPHQWDWLRQ SURFHGXUH LV IROORZHG DQG ZKHQ LW LV GHWHUPLQHG WKDW
WKH FRQFHSW LV DGYDQWDJHRXV WR WKH RUJDQL]DWLRQ
'(6&5,37256)OH[WLU7OOL :RUN +RXUV :RUN :HHN $EVHQWHHLVP 7XUQRYH -RE
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127( 7KH VHDUFK GLG QRW UHWULHYH WKH WHUPV IOH[LEOH VFKHGXOH RU
IOH[WLPH XQGHUOLQHG ,W GLG QRW UHWULHYH WKH WHUP IOH[LEOH
VFKHGXOH EHFDXVH ZH RQO\ DVNHG IRU LQVWDQFHV RI IOH[LEOH ZRUN
VFKHGXOH LW GLG QRW UHWULHYH WKH WHUP IOH[WLPH EHFDXVH WKH V\VWHP
YLHZV WKLV DV D GLIIHUHQW ZRUG WKDQ IOH[WLPH
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)LJXUH  3ULQW GLVSOD\ RQ WKH ',$/2* 6\VWHP
ZLOO EH SURFHVVHG IRU WKH LQYHUWHG LQGH[HV (DFK ILHOG ZLOO EH PDFKLQH LQGH[HG
SDUVHG E\ VRPH VSHFLILHG FULWHULD 3DUVLQJ LV WKH SURFHVV RI LGHQWLI\LQJ KRZ
HDFK UHFRUG ILHOG VXEILHOG DQG GDWD HOHPHQW ZLOO EH VHSDUDWHG DQG PDNLQJ
HQWULHV LQ WKH LQYHUWHG LQGH[ IRU HDFK VHSDUDWH SDUW +RZ D ILHOG LV SDUVHG LV
LPSRUWDQW EHFDXVH LW JUHDWO\ DIIHFWV KRZ WKH ZRUGV RU WHUPV LQ D UHFRUG FDQ EH
VHDUFKHG
7KHUH DUH WKUHH SDUVLQJ RSWLRQV DYDLODEOH IRU D GDWDEDVH $ GLIIHUHQW RSWLRQ FDQ
EH FKRVHQ IRU HDFK ILHOG LQ D GDWDEDVH LI GHVLUHG
:RUG SDUVLQJ ZRUG LQGH[LQJ LV WKH DSSURDFK XVHG IRU PDQ\ VXEMHFW
UHODWHG ILHOGV LQ PDQ\ GDWDEDVHV $ ZRUG LV XVXDOO\ GHILQHG DV DQ\ VWULQJ RI OHWWHUV
RU QXPEHUV WKDW LV ERXQGHG E\ EODQN VSDFHV RU SXQFWXDWLRQ PDUNV 7R SDUVH D
ZRUGLQGH[HG ILHOG WKH V\VWHP FUHDWHV D VHSDUDWH HQWU\ LQ WKH LQYHUWHG LQGH[ HDFK
WLPH D ZRUG LV HQFRXQWHUHG 7KXV WKH WLWOH 'HYHORSLQJ &RPSXWHU%DVHG /LEUDU\
&DURO 7HQRSLU 
6\VWHPV ZRXOG KDYH ILYH VHSDUDWH DOSKDEHWLFDOO\ DUUDQJHG HQWULHV LQ WKH LQYHUWHG
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0RVW RQOLQH V\VWHPV KDYH D OLVW RI WULYLDO ZRUGV VWRS ZRUGV WKDW DUH QRW
LQFOXGHG LQ WKH LQYHUWHG LQGH[HV 6WRS ZRUGV W\SLFDOO\ LQFOXGH SUHSRVLWLRQV VXFK
DV RI DQG ZLWK DUWLFOHV VXFK DV DQ DQG WKH DQG FRQMXQFWLRQV VXFK DV
DQG RU DQG EXW DOWKRXJK WKH QXPEHU RI ZRUGV GHVLJQDWHG DV VWRS ZRUGV
YDULHV DPRQJ WKH RQOLQH V\VWHPV
:KHQ WKH FRPSXWHU FUHDWHV WKH LQYHUWHG LQGH[ LW FKHFNV WKH VWRS ZRUG OLVW DQG
GRHV QRW PDNH DQ HQWU\ IRU DQ\ ZRUG RQ WKH OLVW 7KXV WKH WLWOH ,Q 6HDUFK RI
([FHOOHQFH ZRXOG KDYH RQO\ WZR HQWULHV LQ WKH LQYHUWHG LQGH[ RI PRVW V\VWHPV
(;&(//(1&( DQG 6($5&+
0DQ\ V\VWHPV UHWDLQ ZRUG SODFHPHQW LQIRUPDWLRQ DERXW WKH VWRS ZRUGV KRZ
HYHU VR WKH V\VWHP ZRXOG QRWH WKDW H[FHOOHQFH ZDV WKH IRXUWK ZRUG LQ WKH WLWOH
RI WKLV UHFRUG DQG VHDUFK ZDV WKH VHFRQG ZRUG 7KH VLJQLILFDQFH RI WKLV
SODFHPHQW LQIRUPDWLRQ ZLOO EH GLVFXVVHG ODWHU
:RUG SDUVLQJ LV WKH DSSURDFK W\SLFDOO\ FKRVHQ IRU QRQFRQWUROOHG ILHOGV VXFK
DV WLWOH DEVWUDFW DQG IXOO WH[W ,W PHDQV WKDW WKH ZRUGSDUVHG ILHOG FDQ EH VHDUFKHG
E\ HYHU\ QRQWULYLDO ZRUG WKDW LW FRQWDLQV
3KUDVH SDUVLQJ SKUDVH LQGH[LQJ LV XVXDOO\ XVHG IRU FRQWUROOHG ILHOGV ZKHUH
D KXPDQ LQGH[HU KDV LQGLFDWHG WKDW WKH ZRUGV LQ D SKUDVH JR WRJHWKHU DV D ERXQG
SKUDVH 3KUDVHSDUVHG HQWULHV LQ WKH LQYHUWHG LQGH[HV LQFOXGH DOO VSDFHV DQG SXQFWXD
WLRQ 7KH FRPSXWHU VRIWZDUH FDQ GHWHFW ZKHUH RQH SKUDVH HQGV DQG DQRWKHU EHJLQV
EHFDXVH WKH LQGH[ WHUPV KDYH EHHQ PDUNHG ZLWK D VSHFLDO GHOLPLWHU
7KH DXWKRU ILHOG LV RIWHQ SKUDVH SDUVHG ,Q WKH ILUVW UHFRUG LQ )LJXUH  WKH
DXWKRU &XUUDQ -RKQ - ZRXOG JHQHUDWH RQO\ RQH HQWU\ LQ WKH LQYHUWHG LQGH[
7KDW HQWU\ ZRXOG EH H[DFWO\ DV WKH SKUDVH ZDV HQWHUHG LQ WKH GDWDEDVH &85
5$1 -2+1 - LQFOXGLQJ DOO VSDFHV DQG SXQFWXDWLRQ
3KUDVH SDUVLQJ NHHSV ERXQG WHUPV WRJHWKHU EXW LW JUHDWO\ LPSDFWV VHDUFKLQJ
7KH HQWLUH SKUDVH PXVW EH VHDUFKHG LQ RUGHU WR UHWULHYH WKH UHFRUG 7KXV LQ D
VHDUFK IRU WKLV DXWKRU WKH XVHU PXVW NQRZ WR LQSXW &XUUDQ -RKQ - H[DFWO\ DV
VKRZQ &XUUDQ FRPPD VSDFH -RKQ VSDFH - SHULRG 1HLWKHU &XUUDQ QRU -RKQ
DORQH ZRXOG UHWULHYH WKLV UHFRUG 0RVW V\VWHPV KDYH VHDUFK IHDWXUHV WKDW DLG
VHDUFKLQJ SKUDVHSDUVHG ILHOGV 7KHVH DUH GLVFXVVHG EHORZ
&RPELQDWLRQSDUVHG ILHOGV GRXEOH SRVWHG DUH ERWK ZRUG DQG SKUDVH
SDUVHG %RXQG SKUDVHV DUH NHSW WRJHWKHU EXW WKH\ DUH DOVR VHSDUDWHG DW VSDFHV DQG
SXQFWXDWLRQ 7KLV DSSURDFK LV W\SLFDOO\ XVHG LQ WKH GHVFULSWRU RU LGHQWLILHU ILHOGV
ZKHUH WKHUH DUH ERXQG SUHFRRUGLQDWHG SKUDVHV EXW ZKHUH LQGLYLGXDO ZRUGV
DUH DOVR PHDQLQJIXO
'RXEOH SRVWLQJ LV QLFH IRU WKH XVHU EHFDXVH LW UHWDLQV WKH LQWHOOHFWXDO GHFLVLRQ
LQYROYHG LQ FUHDWLQJ D ERXQG GHVFULSWRU \HW LW DOORZV LQGLYLGXDO ZRUGV WR EH
VHDUFKHG ZKHQ D XVHU PD\ QRW NQRZ WKH FRUUHFW IRUP RI D ERXQG WHUP
7KH VHFRQG UHFRUG LQ )LJXUH  KDV WKH PDMRU GHVFULSWRUV (03/2<0(17
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 85%$1 (19,5210(176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9,5210(176 +HUH WKH VHPLFRORQ  LQGLFDWHV WR WKH V\VWHP ZKHUH RQH ERXQG
GHVFULSWRU VXEILHOG HQGV )RU WKHVH IRXU GHVFULSWRUV WKH V\VWHP PLJKW PDNH
 $UUDQJHPHQW DQG 5HWULHYDO RI ,QIRUPDWLRQ
WZHOYH VHSDUDWH HQWULHV LQ WKH LQYHUWHG LQGH[ LI WKH ILHOG ZHUH ERWK SKUDVH DQG
ZRUG SDUVHG 7KH HQWULHV ZRXOG EH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&RPELQDWLRQ SDUVLQJ DV \RX FDQ VHH DOORZV WKH PRVW IOH[LELOLW\ IRU WKH VHDU
FKHU EXW DOVR FUHDWHV WKH ORQJHVW LQYHUWHG LQGH[ WKDW XVHV WKH PRVW VSDFH LQ WKH
FRPSXWHU
,PSOLFDWLRQV IRU 6HDUFKLQJ
$V PHQWLRQHG HDUOLHU LPSOHPHQWDWLRQ GHFLVLRQV KDYH D GLUHFW LPSDFW RQ KRZ D
GDWDEDVH FDQ EH VHDUFKHG :RUGLQGH[HG ILHOGV FDQ EH VHDUFKHG RQ LQGLYLGXDO
ZRUGV SKUDVHLQGH[HG ILHOGV RQ FRPSOHWH SKUDVHV RQO\ DQG D ILHOG WKDW LV LQ
GH[HG E\ D FRPELQDWLRQ FDQ EH VHDUFKHG E\ HLWKHU ZRUGV RU FRPSOHWH SKUDVHV
2QOLQH V\VWHPV XVXDOO\ KDYH VHYHUDO VHDUFKLQJ IHDWXUHV WKDW SURYLGH PRUH
IOH[LELOLW\ LQ VHDUFKLQJ ILHOGV UHJDUGOHVV RI KRZ WKH\ DUH SDUVHG 7KHVH IHDWXUHV
LQFOXGH WUXQFDWLRQ WKH DELOLW\ WR YLHZ WKH LQYHUWHG LQGH[ RQOLQH SUR[LPLW\
VHDUFKLQJ %RROHDQ ORJLF DQG WKH DELOLW\ WR VSHFLI\ D SDUWLFXODU ILHOG
0RVW RQOLQH V\VWHPV DOORZ WKH VHDUFKHU WR XVH ZRUG VWHP WUXQFDWLRQ VHDUFK
IRU DOO WHUPV RU SKUDVHV WKDW EHJLQ ZLWK WKH VDPH FKDUDFWHU VWHP 7KH VWHP LV
XVXDOO\ LQGLFDWHG WR WKH V\VWHP E\ D VSHFLDO WUXQFDWLRQ V\PERO 7KXV SXWWLQJ D
WUXQFDWLRQ V\PERO DIWHU WKH VWHP OLEUDU ZLOO ILQG HQWULHV LQ WKH LQYHUWHG LQGH[
XQGHU /,%5$5< /,%5$5,(6 /,%5$5,$16 +,3 /,%5$5< $8720$
7,21 HWF 7KH WUXQFDWLRQ V\PERO YDULHV ZLWK WKH V\VWHP ,W LV YDULRXVO\ GHVLJ
QDWHG DV D  "   HWF
7UXQFDWLRQ LV HVSHFLDOO\ YDOXDEOH IRU SKUDVHLQGH[HG ILHOGV EHFDXVH LW ZLOO DOORZ
D VHDUFKHU WR UHWULHYH UHFRUGV ZLWKRXW NQRZLQJ WKH FRPSOHWH SKUDVH 6HDUFKLQJ IRU
WKH DXWKRU /$1&$67(5 ZLOO UHWULHYH DOO UHFRUGV WKDW LQFOXGH DQ\ DXWKRU ZLWK WKH
ODVW QDPH /DQFDVWHU 7KH VHDUFKHU GRHV QRW KDYH WR HQWHU WKH VSDFLQJ SXQFWXDWLRQ
RU LQLWLDOV H[DFWO\ ULJKW EHFDXVH WKH\ DOO FRPH DIWHU WKH WUXQFDWLRQ V\PERO 7KLV
VHDUFK PLJKW KRZHYHU UHVXOW LQ VRPH IDOVH GURSV LUUHOHYDQW UHFRUGV EHFDXVH
LW ZLOO UHWULHYH DOO DXWKRUV ZLWK WKH ODVW QDPH /DQFDVWHU
0RVW PDMRU RQOLQH V\VWHPV DOORZ WKH XVHU WR YLHZ SDUWV RI WKH DOSKDEHWLF
LQYHUWHG LQGH[ RQOLQH %\ ORRNLQJ DW WKH LQYHUWHG LQGH[ WKH VHDUFKHU FDQ VHH ZKDW
ZRUGV RU SKUDVHV DUH DYDLODEOH IRU VHDUFKLQJ VHH WKH PDQ\ WHUP YDULDWLRQV WKDW
&DURO 7HQRSLU 
RFFXU HVSHFLDOO\ LQ XQFRQWUROOHG ILHOGV DQG ILQG WKH H[DFW SKUDVH DQG IRUPDW WKDW
PXVW EH HQWHUHG WR VHDUFK D SKUDVHLQGH[HG ILHOG 7KLV FDQ KHOS HOLPLQDWH IDOVH
GURSV FDXVHG E\ WUXQFDWLRQ
$Q HVSHFLDOO\ SRZHUIXO IHDWXUH IRU VHDUFKLQJ ZRUGLQGH[HG ILHOGV LV SUR[LP
LW\ VHDUFKLQJ DYDLODEOH RQ PDQ\ RQOLQH V\VWHPV 3UR[LPLW\ VHDUFKLQJ DOORZV D
VHDUFKHU WR SRVWFRRUGLQDWH  SKUDVHV IURP ZRUGLQGH[HG ILHOGV VXFK DV WLWOHV RU
DEVWUDFWV 7KLV LV SRVVLEOH EHFDXVH RI WKH SRVLWLRQDO LQIRUPDWLRQ WKDW LV UHFRUGHG
E\ WKH RQOLQH V\VWHP DW WKH WLPH WKH LQYHUWHG LQGH[ LV FUHDWHG 7KH SRVLWLRQDO
LQIRUPDWLRQ LQGLFDWHV WKH ILHOG DQG ZKHUH LQ WKH ILHOG HDFK WHUP RFFXUV $ XVHU
FDQ DVN IRU H[DPSOH IRU WKH ZRUG OLEUDU\ ULJKW QH[W WR WKH ZRUG DXWRPDWLRQ
LQ DQ\ ZRUGLQGH[HG RU GRXEOHSRVWHG ILHOG 7KH V\VWHP ZLOO XVH WKH SRVLWLRQDO
LQIRUPDWLRQ WR UHFRQVWUXFW WKH SKUDVH HYHQ WKRXJK HDFK ZRUG LV HQWHUHG VHSD
UDWHO\ LQ WKH LQYHUWHG LQGH[
3UR[LPLW\ IHDWXUHV YDU\ DPRQJ V\VWHPV 6RPH W\SLFDO FDSDELOLWLHV LQFOXGH WKH
DELOLW\ WR VSHFLI\ ZRUGV DGMDFHQW WR HDFK RWKHU DV LOOXVWUDWHG DERYH ZRUGV ZLWK
D VSHFLILHG QXPEHU RI LQWHUYHQLQJ ZRUGV ZRUGV LQ WKH VDPH VHQWHQFH ZRUGV LQ
WKH VDPH SDUDJUDSK RU ILHOG
%RROHDQ ORJLF VHDUFKLQJ LV DQRWKHU IRUP RI SRVWFRRUGLQDWLRQ EXW LW ZRUNV DW
WKH GRFXPHQW OHYHO UDWKHU WKDQ DW WKH ILHOG OHYHO 7KH PDLQ %RROHDQ RSHUDWRUV
$1' 25 DQG 127 DUH GHVFULEHG LQ &KDSWHU  7KH\ DOORZ ZRUGV RU SKUDVHV
IURP DQ\ ILHOGV LQ D GRFXPHQW WR EH OLQNHG WRJHWKHU E\ WKH VHDUFKHU $1'
GHVLJQDWHV WKDW ERWK WHUPV PXVW EH SUHVHQW LQ WKH VDPH UHFRUG 25 GHVLJQDWHV WKDW
HLWKHU WHUP PD\ EH SUHVHQW DQG 127 H[FOXGHV UHFRUGV WKDW KDYH D VSHFLILHG WHUP
%RROHDQ ORJLF VHDUFKLQJ LV IDFLOLWDWHG E\ WKH H[LVWHQFH RI WKH LQYHUWHG LQGH[ $OO
ORJLFDO RSHUDWLRQV DUH SHUIRUPHG XVLQJ WKH LQIRUPDWLRQ LQ WKH LQYHUWHG LQGH[
6RPH RQOLQH V\VWHPV SURYLGH VRPH KHOS ZLWK LQFRQVLVWHQW ZRUG IRUPV E\ SURYLG
LQJ ORRNXS WDEOHV IRU FRPPRQ HTXLYDOHQFLHV $OWKRXJK QRW ZLGHO\ DYDLODEOH WKLV
LQFOXGHV HTXLYDOHQF\ WDEOHV IRU %ULWLVK DQG $PHULFDQ VSHOOLQJ YDULDWLRQV &KLQHVH
5RPDQL]DWLRQ VFKHPHV FRUSRUDWH VRXUFH DFURQ\PV DQG FRPSOHWH IRUPV DQG FRP
PRQ DEEUHYLDWLRQV HJ 1RY IRU 1RYHPEHU &XUUHQWO\ DOO RI WKHVH DUH DYDLODEOH
RQO\ RQ 0HDG 'DWD &HQWUDO
V V\VWHPV VXFK DV /(;,6 DQG 1(;,6 :KHQ D XVHU
HQWHUV RQH IRUP RU DQRWKHU RI WKH ORRNXS WDEOH WHUPV WKH V\VWHP ZLOO DXWRPDWLFDOO\
FKHFN DOO GRFXPHQWV IRU HLWKHU IRUP RI WKH WHUP 2Q 0HDG 'DWD &HQWUDO
V V\VWHPV
LW LV GRQH ZLWKRXW LQIRUPLQJ WKH XVHU WUDQVSDUHQWO\ WR WKH XVHU
2WKHU RQOLQH V\VWHPV QRWDEO\ + : :LOVRQ
V :,/621 /,1( SURYLGH DXWR
PDWLF ORRN8SV DQG VHDUFKLQJ IRU FRQWUROOHG YRFDEXODU\ GHVFULSWRUV ,I DQ LQFRU
UHFW IRUP RI D GHVFULSWRU LV HQWHUHG WKH V\VWHP ZLOO DXWRPDWLFDOO\ VHDUFK IRU WKH
FRUUHFW GHVFULSWRU LQVWHDG ,Q WKH FDVH RI :,/621/,1( WKH V\VWHP LQIRUPV WKH
XVHU RI WKH H[WHQGHG VHDUFK
6XFK DXWRPDWLF ORRNXS WHUPHG PDSSLQJ WDNHV SDUW RI WKH EXUGHQ RI
VHDUFK VWUDWHJ\ IURP WKH VHDUFKHU ,W DLGV WKH GDWDEDVH SURGXFHU DV ZHOO E\
VXEVWLWXWLQJ IRU WKH FRVWO\ SUDFWLFH RI VWDQGDUGL]DWLRQ DW LQSXW
$ ILQDO FRPPRQ V\VWHP VHDUFK IHDWXUH WKDW LV PDGH SRVVLEOH E\ WKH GDWDEDVH
GHVLJQ DQG FRQVWUXFWLRQ FRQYHQWLRQV GLVFXVVHG LQ WKLV FKDSWHU LV WKH DELOLW\ WR
VSHFLI\ SDUWLFXODU ILHOGV IRU VHDUFKLQJ 0RVW RQOLQH V\VWHPV DOORZ WKH VHDUFKHU WR
 $UUDQJHPHQW DQG 5HWULHYDO RI ,QIRUPDWLRQ
OLPLW D VHDUFK WR D SDUWLFXODU ILHOG RU ILHOGV 7KLV DELOLW\ VSHHGV VHDUFKLQJ WLPH
DQG UHGXFHV WKH QXPEHU RI IDOVH GURSV $ VHDUFK RI :+,7( RQ RQO\ WKH DXWKRU
ILHOG IRU H[DPSOH ZLOO HOLPLQDWH HQWULHV ZLWK VXEMHFW ZRUGV VXFK DV ZKLWH
ZDVK ZKLWHZDOOV HWF 6HDUFKLQJ $8720$7,21 RQO\ DV D GHVFULSWRU RU WLWOH
ZRUG ZLOO DYRLG UHWULHYLQJ UHFRUGV ZKHUH WKH WHUP ZDV XVHG MXVW LQ SDVVLQJ LQ DQ
DEVWUDFW RU IXOO WH[W )LHOG VSHFLILFDWLRQ WKXV DOORZV PRUH SUHFLVLRQ LQ VHDUFKLQJ
,W FDQ DOVR EH XVHG LQ VRPH V\VWHPV LQ WKH SULQWLQJ RI VHDUFK UHVXOWV $ VHDUFKHU
FDQ FKRRVH ZKLFK ILHOGV LQ WKH GDWDEDVH UHFRUGV WR SULQW PDNLQJ WKH ILQDO SULQWRXW
D PRUH FXVWRPL]HG SURGXFW
6XPPDU\
'DWDEDVH GHVLJQ LQYROYHV WZR OHYHOV RI GHFLVLRQ PDNLQJ FUHDWLRQ LQWHOOHFWXDO
GHFLVLRQV DQG LPSOHPHQWDWLRQ VWUXFWXUDO GHFLVLRQV &UHDWLRQ GHFLVLRQV DUH PDGH
E\ WKH GDWDEDVH SURGXFHU DQG LQFOXGH FRQWHQW VWDQGDUGL]DWLRQ YDOXHDGGHG
ILHOGV DQG TXDOLW\ FRQWURO GHFLVLRQV 7KH\ YDU\ ZLGHO\ DPRQJ GDWDEDVH SURGXF
HUV ,PSOHPHQWDWLRQ GHFLVLRQV DUH LQ SDUW GHSHQGHQW RQ WKH VRIWZDUH RI WKH RQOLQH
V\VWHP WKDW PDNHV WKH GDWDEDVH DYDLODEOH IRU VHDUFKLQJ ,PSOHPHQWDWLRQ GHFL
VLRQV LQFOXGH LGHQWLI\LQJ WKH ILHOGV LQ HDFK UHFRUG DQG GHFLGLQJ KRZ HDFK ILHOG
ZLOO EH SDUVHG HQWHUHG LQWR WKH V\VWHP
V LQYHUWHG LQGH[HV
%RWK FUHDWLRQ DQG LPSOHPHQWDWLRQ GHFLVLRQV LPSDFW VHDUFKLQJ 7KH TXDOLW\ DQG
DPRXQW RI LQIRUPDWLRQ UHWULHYHG DUH LQ SDUW GHSHQGHQW RQ FUHDWLRQ LVVXHV 6HDUFK
FRQYHQWLRQV LQ RQOLQH V\VWHP VRIWZDUH HJ WUXQFDWLRQ YLHZLQJ WKH LQYHUWHG
LQGH[ ZRUG SUR[LPLW\ %RROHDQ ORJLF WHUP PDSSLQJ DQG ILHOG VSHFLILFDWLRQ
WRJHWKHU ZLWK WKH LPSOHPHQWDWLRQ GHFLVLRQV KDYH D GLUHFW HIIHFW RQ WKH VXFFHVV
RI DQ RQOLQH VHDUFK
)XUWKHU 5HDGLQJ
&KHQ &KLQJ&KLK DQG 3HWHU +HUQRQ HGV 1XPHULF 'DWDEDVHV 1RUZRRG 1- $EOH[ 
)HQLFKHO &DURO + 3URFHVV RI 6HDUFKLQJ 2QOLQH %LEOLRJUDSKLF 'DWDEDVHV $ 5HYLHZ RI
5HVHDUFK /LEUDU\ 5HVHDUFK  6XPPHU 
0LQW] $QQH 2QOLQH 'DWDEDVHV DQG /LDELOLW\ /LEUDU\ -RXUQDO  6HSWHPEHU 

1XPHULF 'DWDEDVHV 'UH[HO /LEUDU\ 4XDUWHUO\  6XPPHU)DOO  +DV  SDSHUV
RQ WKH WRSLF
3DOPHU 5RJHU & 2QOLQH 5HIHUHQFH DQG ,QIRUPDWLRQ 5HWULHYDO /LWWOHWRQ &ROR /LEUDULHV
8QOLPLWHG ,QF  QG HG 
7HQRSLU &DURO 'DWDEDVHV &DWFKLQJ 8S DQG .HHSLQJ 8S /LEUDU\ -RXUQDO 
)HEUXDU\  /LVWV UHFRPPHQGHG WH[WERRNV DQG DUWLFOHV ZULWWHQ LQ  DQG EHIRUH
 )XOO7H[W 'DWDEDVHV ,Q 0DUWKD ( :LOOLDPV HG $QQXDO 5HYLHZ RI ,QIRUPD
WLRQ 6FLHQFH DQG 7HFKQRORJ\ WK HG  :DVKLQJWRQ '& $PHULFDQ 6RFLHW\
IRU ,QIRUPDWLRQ 6FLHQFH 
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